Abstract A new insight into the orchid genus Heteranthocidium is presented. The specific composition of the taxon is clarified. Eighteen new combinations within Heteranthocidium are proposed. Four of the species initially included in the genus, i.e. Oncidium boothianum, O. exalatum, O. fuscans and O. pollardii, should be no longer included in Heteranthocidium as they do not correspond to the morphological concept of the genus. The results of the conducted studies are compared with the molecular data on Oncidiinae. Seven new Heteranthocidium species are described and illustrated.
Introduction
The infrageneric classification of the genus Oncidium Sw. (Orchidaceae) is discussed for over 150 years when first two sections were delimited within the genus by Lindley (1842) . Numerous sections within Oncidium were recognized by the subsequent researchers (e.g. Lindley and Paxton 1850; Kraenzlin 1922; Garay and Stacy 1974) . Various previously described taxa were included in the genus, e.g. Basilata Lindl., Caucaea Schltr., Cohniella Pfitz., Cyrtochilum Kunth and Waluewa Regel. However, some of them were later restituted as separated genera. Recent morphologically based study revealed that some of the proposed infrageneric Oncidium taxa merit generic rank (Christenson 2006; Docha-Neto et al. 2006; Romowicz and Szlachetko 2006) , e.g. Alatiglossum Baptista (sect. Barbata), Grandiphyllum Docha Neto. (sect. Pulvinata), Brasilidium Campacci (sect. Crispa), Brevilongium Christenson (sect. Serpentia) and Vitekorchis Romowicz & Szlach. (sect. Excavata) .
While the general flower structure are similar in most Oncidiinae, representatives of just one Oncidium section are characterized by dimorphic flowers. They were first included by Lindley into section Plurituberculata-hymenoptera-heterantha (Lindley 1855) and later into section Heterantha by Kraenzlin (1922) . Recently, this taxon was elevated to the generic rank by Szlachetko et al. (2006) under the name Heteranthocidium. The authors recognized 15 species within newly established genus, and one species, Oncidium adelaidae Königer, was transferred here few years later (Kolanowska et al. 2011) . The molecular studies of Neubig et al. (2012) revealed that Heteranthocidium sensu Szlachetko et al. (2006) is not monophyletic group. The authors proposed to combine it together with some other previously accepted genera (i.a. Odontoglossum Kunth, Sigmatostalix Rchb.f., Cochlioda Lindl., Symphyglossum Schltr., Miltonioides Brieger & Lückel and Solenidiopsis Senghas) in Oncidium sensu latissimo. Unfortunately, in the broad concept, the genus is ill-defined at the morphological level. Based on the differences in the gynostemium structure, Szlachetko and Mytnik-Ejsmont (2009) recognized some of the taxa lumped in Oncidium as members of different subtribeSolenidiopsis and Cochlioda were included by those authors in Trichopiliinae together with i.a. Oliveriana and Cischweinfia.
Materials and methods
A total of over 1,300 herbarium specimens and liquid preserved flowers of oncidioid orchids deposited in AMES, AMO, BM, COL, CUVC, F, FLAS, HUA, JAUM, K, MO, NY, P, PMA, UGDA, VALLE and W were examined according to the standard procedures. Every studied sheet was photographed and the data from the labels were taken. Both vegetative and generative characters of each plant were examined. The shape and size of the pseudobulbs and leaves were studied first. Then the construction of the inflorescence and the shape and size of the floral bracts were examined. The morphology of flower was studied after its boiling using a stereomicroscope. At the end, the measurements were taken and the surface of each floral element was examined.
Acronyms for herbaria followed Index Herbariorum (Thiers 2014) . The CorelDraw v.12 software was used to prepare distribution maps.
Results
The studies revealed that the previous treatment of Heteranthocidium, as synonymic with Kraenzlin's section Heterantha, needs reconsideration and its specific composition should be defined more precisely. Kraenzlin Campacci (2006) .
The revised concept of Heteranthocidium is in accordance with the results of the molecular studies (Neubig et al. 2012) . The clade Heteranthocidium is sister of the rest of Oncidium s.l. in the Neubig's phylogenetic tree (Fig. 1) .
As currently recognized, the geographical range of the genus extends from Costa Rica to Bolivia and Brazil. Representatives of Heteranthocidium are usually found growing epiphytically in premontane and montane areas, Fig. 1 Fragment of single maximum likelihood tree resulting from analysis of the combined seven-region dataset for 122 taxa presented by Neubig et al. (2012) however, H. pentadactylon was found in higher elevations of about 3500 m (Senghas 1997) .
During examination of the herbarium materials deposited in the Herbarium of National University in Bogota (COL) and Missouri Botanical Garden (MO), we found specimens which do not fit descriptions of any known species. Based on the most discriminative characters used in taxonomy of oncidioid orchids, i.a. type of the lip calli, lip form and gynostemium appendages (cf. Senghas 1997; Dalström 2010; Kolanowska and Szlachetko 2014) , in our opinion, they merit the status of separate species. basally shortly clawed, obliquely elliptic-ovate, apically truncate. Lateral sepals 9 mm long, 2.5 mm wide, oblong-elliptic above linear claw, oblique, acute. Lip 12 mm long and wide, shortly clawed, somewhat auriculate, subrectangular in outline, deeply notched at the apex, both apical lobes overlapping, margins irregularly crenulate, basal callus relatively small, thick, 3-lobed, with 3 additional knob-like calli below. Gynostemium 4 mm long, glabrous, staminodes touching each other in front of the anther. Species similar in its habit to H. heteranthum (Poepp. & Endl.) Szlach., distinguished by the unlobed lip, which is subquadrate in outline and narrow, ligulate petals and gynostemium wings touching each other in front of the anther.
Phenology: Flowering occurs in October.
Habitats: It grows at the altitude of about 760-1,100 m. Distribution area: It occurs in Orinoco basin. The known localities are situated in Colombian Department of Meta. Alt. 760-1,100 m (Fig. 4) .
Additional specimens examined: Colombia, Meta, Mpio. Mesetas, Trayecto Vereda Aguas Claras (escuela), Puente colgante del Rio Ariari, en cercanias a E, margen occidental del lado de la cordillera, 760-800 m a.s.l., 25 Oct 1995, J.L. Fernandez & Estud. Sist. Veg. 12916 (COL!).
Notes: This species is unique in the genus by the shortly clawed, unlobed lip which is subquadrate in outline. The lip of other representatives of the genus is more or less 3-lobed.
Heteranthocidium garcia-barrigae Szlach. & Kolan., sp. nov.-HOLOTYPE: Colombia, Cundinamarca, Sasaima, Vereda de Apocentos (Antigua hacienda de Apocentos), 10-12 Jul 1960, H. Garcia Barriga 17251 (COL!) (Fig. 5) .
Etymology: Dedicated to the collector of the type specimen.
Pseudobulbs up to 5 cm tall and 1.5 cm in diameter, oblongoid, compressed, 1-leaved, concealed basally by large, leafy sheaths. Leaf shortly petiolate; petiole ca 1 cm long; blade up to 15 cm long and 3 cm wide, ligulatelanceolate, subacute. Inflorescence 70 cm long, laxly many-flowered, with some branches, which are secondarily branching, branches up to 5 cm long, usually with 1-2, terminal, fertile flowers and several sterile flowers below. Sterile flowers stellate, segments ca 3 mm long, linear. Fertile flowers-floral bracts 2.7 mm long, triangularovate, acute. Pedicellate ovary 17 mm long, slender. Dorsal sepal 11 mm long, 3 mm wide, claw up to 5 mm long, linear, blade elliptic-obovate, rounded at the apex. Petals 11 mm long, 4.5 mm wide, basally shortly clawed, obliquely elliptic-obovate, apically acute, somewhat undulate. Lateral sepals 11 mm long, 2.5 mm wide, claw 5 mm long, linear, blade oblong-ligulate, subacute. Lip 8-9 mm long and wide, sessile, somewhat cordate at the base, lip middle lobe subrectangular or transversely elliptic, margins entire, basal callus relatively large, composed of 5 parallel ridges, ciliolate in the basal half, and 5 additional projections in front of them, 2 keels running from the apex of the callus to the lip apex forming a kind of channel. Gynostemium 8 mm long, glabrous, staminodes oblong-obovate.
Species similar to Heteranthocidium uribei Szlach. & Kolan. from which it differs by the lip form, complex calli, ciliolate in the base with two keels running to the lip apex, and long-clawed sepals.
Phenology: Flowering throughout the year.
Habitats: This species is found usually in premontane forest. It grows epiphytically i.a. on Coffea arabica L. and Quercus humboldtii Bonpl., but is also found on fallen, dead branches in the forest with Bromus L. Its occurrence was reported up to altitude of about 2,140 m.
Distribution area: Populations of this species occur along all three Andean Cordilleras in Colombia (Fig. 6 ). Notes: This species resembles H. uribei described in this paper from which it differs by the lip shape which is trullate-reniform in the latter orchid, callus being basally ciliolate in H. garcia-barrigae, presence of two keels on the lip disc running to the apex, and long-clawed sepals (vs. claw short in H. uribei). (Fig. 7) .
Etymology: In reference to the place of the origin of the type specimen.
Pseudobulbs up to 7 cm tall and 2 cm in diameter, oblongoid-ovoid, compressed, 2-leaved, concealed basally by large, leafy sheaths. Leaf shortly petiolate; petiole 1-3 cm long; blade up to 15 cm long and 2.2 cm wide, linearoblanceolate, subacute. Inflorescence up to 90 cm long, laxly many-flowered, with some branches, which are secondarily branching, branches up to 5 cm long, usually with 1-2, terminal, fertile flowers and several sterile flowers below. Sterile flowers stellate, segments linear, ca 2-3 mm long. Fertile flowers-floral bracts 2 mm long, triangularovate, acute. Pedicellate ovary 17 mm long, slender. Dorsal sepal 9-9.5 mm long, 2. Distribution area: Populations of this species were found in Western and Central Cordilleras of the Colombian Andes (Fig. 8) .
Additional specimens examined: Colombia, Cundinamarca, Mpio. Tibacuy, A 1 km del Pueblo, 19 Mar 1992, A. Chaparro de Barrera & E. Barrera Torres 257 (COL!). Notes: Species similar to H. aspecum but with semicircular lip lateral lobes (vs. lobes ovate), obliquely ovate lip middle lobe lobules (vs. circular), callus consisting of eight tooth-like protuberances (vs. callus irregularly manydigitate, with 3 short, obliquely ascending lamellae) and glabrous gynostemium (vs. pubescent below stigma). Heteranthocidium aspecum together with H. millei is sometimes considered as synonymic with H. pentadactylon, however, the petals of last species are shortly unguiculate with ovate blade. In two former taxa, they are long-unguiculate (H. aspecum) or ligulate (H. millei). The variation of lip callus shape within these species requires further studies, however, we prefer to considered them as separated taxa until more data will be available. Heteranthocidium gaviotaense also resembles H. rostrans from which it differs by the lip lateral lobes shape and unlobed gynostemium wings. (Fig. 9) .
Etymology: In reference to the place of origin of the type specimen.
Pseudobulbs up to 2 cm tall and 0.8 cm in diameter, oblongoid-ovoid, compressed, 1-leaved, concealed basally by leafy sheaths. Leaf shortly petiolate; petiole ca 0.5 cm long; blade up to 4 cm long and 0.7 cm wide, ligulatelanceolate, acute. Inflorescence 20 cm long, laxly fewflowered, with few, short branches. Sterile flowers stellate. Fertile flowers-floral bracts 1 mm long, obscure, triangular-ovate, acute. Pedicellate ovary 12 mm long, slender. Dorsal sepal 6 mm long, 2.5 mm wide, sessile, blade elliptic-ovate, subacute at the apex. Petals 6.5 mm long, 2.8 mm wide, sessile, obliquely elliptic, apically subacute. Lateral sepals 6.5 mm long, 2.2 mm wide, claw linear, blade oblong-obovate, subacute, oblique. Lip 10 mm long, 9.5 mm wide in the basal part and 9 mm wide across middle lobe, sessile, truncate at the base, basal part subtriangular in outline, lip middle lobe transversely rhombic in outline, bilobulate, sinus prominent, margins entire, basal callus relatively large, consists of 2 rows of 3 parallel ridges, pubescent at the base only. Gynostemium 4.7 mm long, glabrous, staminodes bilobed, rounded at the apex.
Species similar to H. heteranthum (Poepp. & Endl.) Szlach., Mytnik & Romowicz from which it differs by the basally pubescent lip callus that is composed of a subrhombic, laterally flattened pad surrounded by five digitate projections.
Phenology: Flowering occurs in June.
Habitats: Grows epiphytically in mixed forest at the altitude of about 600-740 m. Distribution area: This species is known exclusively from Suriname (Fig. 10) .
Additional specimens examined: Suriname, Distr. (Fig. 11) .
Etymology: An allusion to the altitude where the plants occur.
Pseudobulbs up to 5 cm tall and 2 cm in diameter, oblongoid-ovoid, compressed, 2-leaved, concealed basally by large, leafy sheaths. Leaf shortly petiolate; petiole ca 1 cm long; blade up to 15 cm long and 2.2 cm wide, linearoblanceolate, subacute. Inflorescence 60-70 cm long, laxly many-flowered, with some branches, which are secondarily branching, branches up to 5 cm long, usually with 1-2, terminal, fertile flowers and several sterile flowers below. Sterile flowers stellate, segments ca 3 mm long, linear. Fertile flowers-floral bracts 2 mm long, triangular-ovate, acute. Pedicellate ovary 14 mm long, slender. Dorsal sepal 10 mm long, 2.1 mm wide, claw linear, blade ellipticligulate, rounded at the apex. Petals 9 mm long, 4 mm wide, basally shortly clawed, obliquely elliptic, apically obtuse. Lateral sepals 8-9 mm long, 2.8 mm wide, claw linear, blade oblong-ovate, subacute, oblique. Lip 10 mm long, 11 mm wide, sessile, somewhat cordate at the base, basal part subtriangular in outline, lip middle lobe lobules ligulate, margins entire, basal callus relatively large, composed of 5 parallel ridges, ciliolate at the base only. Gynostemium 6.2 mm long, glabrous, staminodes bilobed, margins irregularly crenulate.
Species similar to H. aspecum but with triangular lip lateral lobes, basally pubescent callus in form of toothed pad and glabrous gynostemium.
Phenology: Flowering occurs in March and between September and December.
Habitats: It was found growing in cloud forest dominated by Myrsinaceae, Melastomataceae, species of Palicourea Aubl., Drymis Juss. and Weinmannia L. It was found at the altitudes of 2,900-3,550 m.
Distribution area: Known only from Colombian Central and Western Cordilleras of the Andes (Fig. 8) . Notes: This species is similar to H. aspecum, from which it differs by the lip lateral lobes shape (triangular vs. ovate), basally pubescent callus (vs. callus glabrous) in form of toothed pad (vs. callus irregularly many-digitate, with 3 short, obliquely ascending lamellae) and glabrous gynostemium (vs. gynostemium pubescent below the stigma). It also resembles H. lepturum (Rchb.f.) Szlach. & Kolan., from which it differs in the lip middle lobe lobules shape (ligulate vs. ovate) and lack of protuberances on the lip lateral lobes.
Heteranthocidium uribei Szlach. & Kolan., sp. nov.-HOLOTYPE: Colombia, Cundinamarca, Mpio. Tena, Laguna de Pedro Palo, 2100 m a.s.l., 24 Jun 1948, L. Uribe Uribe 1745 (COL!) (Fig. 12) .
Etymology: Dedicated to Lorenzo Uribe Uribe, collector of the type specimen.
Pseudobulbs up to 4 cm tall and 1 cm in diameter, ellipsoid, compressed, 1-leaved. Leaf shortly petiolate; petiole ca 1.5 cm long; blade up to 10.5 cm long and 3.2 cm wide, oblong-elliptic, rounded. Inflorescence 70 cm long, laxly many-flowered, heavily branching, branches up to 6 cm long, usually with 1-3, terminal, fertile flowers and several sterile flowers below. Sterile flowers stellate, segments ca 5 mm long, linear. Fertile flowers-floral bracts 2.5 mm long, triangular-ovate, acute. Pedicellate ovary 12 mm long, slender. Dorsal sepal 10 mm long, 3 mm wide, basally clawed, elliptic-ligulate above, truncate at the apex. Petals 10 mm long, 5.5 mm wide, basally shortly clawed, obliquely elliptic, apically acute, somewhat undulate. Lateral sepals 11 mm long, 2.5 mm wide, claw 5 mm long, linear, blade oblong-elliptic, oblique, subobtuse. Lip 8 mm long, 11 mm wide, trullate-reniform in outline, sessile, somewhat cordate at the base, margins entire, basal callus relatively large, composed of several projections of various size and form, with 2 additional knob-like calli on each side. Gynostemium 7 mm long, glabrous, staminodes bilobed, the lower lobes triangular, acute, the upper lobes oblong-obovate, overlapping each other in front of the anther.
Species similar to H. abortivum (Rchb.f.) Szlach., Mytnik & Romowicz, distinguished by trullate-reniform lip, reduced, entire lip middle lobe and large bilobed staminodes which upper lobes are overlapping. Distribution area: Known exclusively from Colombia. Populations are distributed within Western and Central Andean Cordilleras with a single locality known from Cordillera de Perijá (Fig. 13) .
Additional specimens examined: Colombia, Cundinamarca, Mpio. Tena, Tena, bosque a la orilla de la Laguna (Fig. 14) .
Etymology: In reference to the place of collection of the type specimen.
Pseudobulbs up to 5 cm tall and 1.1 cm in diameter, oblongoid-ovoid, compressed, 1-leaved, concealed basally by large, leafy sheaths. Leaf shortly petiolate; petiole ca 2 cm long; blade up to 9.5 cm long and 2.5 cm wide, ligulate-oblanceolate, acute or acuminate. Inflorescence 130 cm long, laxly many-flowered, branches up to 5 cm long, usually with 1-2, terminal, fertile flowers and several sterile flowers below. Sterile flowers stellate, segments ca 2-3 mm long, linear. Fertile flowers-floral bracts 2 mm long, triangular-ovate, acute. Pedicellate ovary 15 mm long, slender. Dorsal sepal 10 mm long, 2.5 mm wide, ligulate, without prominent claw, truncate at the apex. Petals 9 mm long, 5.5 mm wide, subsessile, obliquely elliptic-subrectangular, apically rounded or truncate. Lateral sepals 10 mm long, 3.3 mm wide, claw short, linear, blade oblong-ligulate, subobtuse, oblique. Lip 10 mm long and wide, sessile, somewhat cordate at the base, basal part reniform in outline, lip middle lobe bilobulate, lobules obliquely elliptic-ovate, margins entire, basal callus relatively large, irregularly sculptured, glabrous, with series of additional projections towards distal margins, below calli two papillate patches. Gynostemium 8 mm long, ciliate in the lower part, staminodes large, margins irregularly crenulate. Species similar to H. adelaidae, but with subrectangular-ovate petals, papillate central part of the lip, several protuberances on each lip lateral lobe, glabrous callus in form of basal, subcircular pad with some protuberances in its central part and digitate projections at the apex.
Phenology: Flowering occurs in February, July and October.
Habitats: This species grows in premontane forest at the altitudes of 1,500-2,000 m.
Distribution area: It is known exclusively from Western Andean Cordillera, Colombian departments of Antioquia and Valle del Cauca (Fig. 13) .
Additional 
